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Abstract
Background: Clear cell sarcoma of soft parts is most commonly found associated with the
tendons and aponeuroses of distal extremities in young adults with a peak incidence in the third
decade. Location in the abdominal wall and in a child is very rare.
Case presentation: A nine-year-old female child presented with a swelling in the anterior
abdominal wall in the suprapubic region. Fine needle aspiration revealed predominantly discrete
cells with loose clustering at places. The cytoplasm was abundant, finely granular, and eosinophilic
with some cells exhibiting clear vacuolated zones. No pigment was seen. The nuclei were rounded
and eccentrically placed with a striking single eosinophilic macro nucleolus present in all the cells.
Taking into consideration, the history, age of the patient, location of the tumor and absence of
melanin pigment, a diagnosis of soft tissue sarcoma was made, the differential including Clear cell
sarcoma. This was subsequently confirmed on histopathological examination and
immunohistochemistry
Conclusion:  The atypical presentation of the case made the cytological diagnosis rather
challenging. Clear cell sarcoma should be considered when cytology of a soft-tissue tumor shows
uncharacteristically high cellularity and relatively uniform cells with macronucleoli.
Background
First described by Enzinger in 1965, clear cell sarcoma of
the soft parts (CCS) is also called Melanoma of soft parts
[1,2]. Over the years, CCS has been established as a dis-
tinct clinicopathological entity with the tumor specific
translocation t (12; 22) (q13; q12) or the chimeral EWS/
ATF1 gene, identified in 50–75% of the cases [3]. Though
it shares the immunohistochemical and ultra structural
features of malignant melanoma, CCS differs by virtue of
its location, age of presentation and the cytogenetic
abnormality [4].
CCS is most commonly found associated with the ten-
dons and aponeuroses of distal extremities in young
adults with a peak incidence in the third decade [2]. CCS
is uncommon below the age of ten years [5].
While several large series have described in detail the his-
topathological features of CCS [1,2,6], cytomorphological
features of CCS have been recorded in a few small reports
and two case series [7-11]. The diagnosis of CCS on fine
needle aspiration cytology requires a high degree of suspi-
cion given its rarity of presentation and overlap of mor-
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phology with malignant melanoma, metastatic
adenocarcinoma and other soft tissue sarcomas like alve-
olar soft part sarcoma, extra renal rhabdoid tumor, epithe-
lioid sarcoma and synovial sarcoma [7,8].
We describe the cytological features of CCS in a child pre-
senting in the rectus abdominis tendon, an extremely rare
location.
Case presentation
Brief clinical summary
A 9-year-old female child presented with complaints of
pain in the right iliac region just superior to the pubic
symphysis associated with painful micturition for a
period of six months. On examination, there was a tender
firm irregular 5 × 3 cm mass felt near the insertion of the
rectus abdominis tendon. The skin appeared normal and
no lymph nodes were palpable. CT scan showed an irreg-
ular non enhancing 5 × 5 × 2.5 cm hypodense lesion in
distal right rectus abdominis. No evidence of calcification
or intraabdominal extension was seen. The bladder
appeared normal.
Cytological findings
A freehand aspiration guided by palpation was done using
a 22 gauge needle and 10 ml syringe. Both air dried and
95% ethanol fixed smears were prepared and stained by
the May Grunwald Giemsa and Papanicolaou respec-
tively.
The smears were moderately cellular with a relatively
clean background, lacking inflammation or necrosis [Fig
1]. The cells were predominantly discrete with loose clus-
tering at places and occasionally showed evidence of
micro-acini like formations [Fig 2].
The cytoplasm was abundant, finely granular, and eosi-
nophilic with some cells exhibiting clear vacuolated
zones. No pigment was seen. The nuclei were rounded
and eccentrically placed with a moderate degree of aniso-
nucleosis. The chromatin was fine, evenly dispersed. A
striking single eosinophilic macro nucleolus was noted in
all the cells [Fig 3]. None of the nuclei showed inclusions.
Mitotic figures were absent.
Based on these features and taking into consideration, the
history, age of the patient, location of the tumor and
absence of melanin pigment, a diagnosis of soft tissue sar-
coma was made, the differential including CCS. Following
FNA interpretation, a wide local excision was done.
Gross and microscopic histologic findings
The resected specimen was nodular with attached skeletal
muscle and measured 5 × 5 × 2.5 cms. The cut surface
showed a firm fleshy homogenous gray white mass
appearing to be in continuum with the surrounding skel-
etal muscle/tendon [Fig 3}.
Hematoxylin and eosin stained sections from the tumor
revealed nests and alveoli like arrangement of the cells
separated by thin fibrous septa intimately associated with
the peripheral muscle and dense tendinous connective tis-
sue. Predominantly the cells were polygonal with clear
cytoplasm containing PAS positive material. The nuclei
Loose cluster of epithelioid cells with abundant granular  cytoplasm, rounded nuclei with mild to moderate anisokary- osis and prominent eosinophilic macro nucleolus Figure 2
Loose cluster of epithelioid cells with abundant granular 
cytoplasm, rounded nuclei with mild to moderate anisokary-
osis and prominent eosinophilic macro nucleolus. Note the 
micro acinus like formation in the centre. Papanicolaou stain 
× 1000.
Moderate to highly cellular smear with predominantly dis- crete cells Figure 1
Moderate to highly cellular smear with predominantly dis-
crete cells. Loose clusters are also seen. The background is 
relatively clean. Papanicolaou stain × 200.CytoJournal 2007, 4:15 http://www.cytojournal.com/content/4/1/15
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were rounded; relatively uniform, with mild, if any, pleo-
morphism, vesicular chromatin and prominent nucleo-
lus. (Fig 4) Foci of cells with granular eosinophilic
cytoplasm were also seen. No evidence of mitoses, hemor-
rhage, necrosis or pigment was made out.
A stain for reticulin further illustrated the nesting pattern.
Fontana Masson stain for melanin pigment was negative.
The morphology was suggestive of CCS and the diagnosis
was confirmed by immunohistochemistry. The tumor
cells stained positive for HMB 45 [Fig 5], Neuron specific
enolase (NSE) [Fig 6] and S100 [Fig 7]. Desmin, CD99
and Melan A were negative. Cytogenetic study could not
be done in the present case.
Discussion
CCS is a rare tumor representing around 1% of all soft tis-
sue sarcomas [2]. It is also known as melanoma of soft
parts, acknowledging the similarity in the neural crest ori-
gin as well as in the cytological, immunohistochemical
and ultrastructural features of both tumors [2,4]. Never-
theless, the unique t (12; 22) (q13; q12) translocation,
younger age of presentation, location in deeper soft tis-
The tumor cells expressed a strong positivity for Neuron  specific Enolase (NSE) Figure 6
The tumor cells expressed a strong positivity for Neuron 
specific Enolase (NSE). IHC – Streptavidin Biotin × 400.
Thin fibrous septa dividing cells arranged in a nesting/alveolar  pattern with prominent nucleolus and clear cytoplasm Figure 4
Thin fibrous septa dividing cells arranged in a nesting/alveolar 
pattern with prominent nucleolus and clear cytoplasm. 
Hematoxylin and Eosin × 400.
Discrete cells showing abundant granular cytoplasm with vac- uolation Figure 3
Discrete cells showing abundant granular cytoplasm with vac-
uolation. Papanicolaou stain × 1000.
Immunohistochemistry with HMB 45 showed the tumor cells  exhibiting cytoplasmic positivity Figure 5
Immunohistochemistry with HMB 45 showed the tumor cells 
exhibiting cytoplasmic positivity. IHC – Streptavidin Biotin × 
200.CytoJournal 2007, 4:15 http://www.cytojournal.com/content/4/1/15
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sues associated with tendons/aponeuroses, absence of
epidermal involvement and predilection to the extremi-
ties help in distinguishing it from malignant melanoma
[4].
CCS mainly affects young adults between the ages of 20
and 40 years [2,6]. Its occurrence in the pediatric age
group is rare, with only 2% of the reported cases having
been reported below the age of ten years [2,5].
The usual principal sites of the neoplasm are in the
extremities, especially the region of the foot and ankle,
followed by the knee, thigh and hand [2,7]. Nevertheless,
a few reports of CCS have spoken of unusual sites which
include lung [7], chest wall [12] cervical spinal cord [13],
scapula [10,14], retroperitoneum [15]. Interestingly, of
the 28 pediatric patients reported by Ferrari, eight
occurred in sites other than extremities including one case
in the abdomen [5]. The exact location in the abdomen
was however not described by the authors [5]. To the best
of our knowledge, involvement of the rectus sheath has
only been reported once before [16].
There are a few cytological reports of CCS, including two
case series' comprising of eleven and nine cases by Creager
et al and Caraway et al [7,8]. The features which serve as
common denominators in these reports are – the abun-
dant cellularity (in contrast to other soft tissue sarcomas
with epithelioid morphology simulating CCS), presence
of both clusters and dispersed discrete polygonal, rarely
fusiform, cells with abundant clear to finely granular cyto-
plasm, eccentrically placed round hyperchromatic nuclei
showing moderate degree of anisonucleosis, single prom-
inent nucleolus and occasionally multiple smaller nucle-
oli [7-11]. Intranuclear cytoplasmic inclusions and
cytoplasmic pigment have also been described though not
present in our case [17]. A rare granular cell variant has
also been recognized [7]. Nguyen et al have reported of a
case of CCS with marked cellular cohesiveness and
moulding, which has not been identified in any of the
reported cases including ours [18]. In fact dispersion and
decreased cohesiveness have been the 'defining cytologi-
cal features' of these neoplasms [7-11].
Given the cytomorphological appearance and age of pres-
entation of the tumor, a differential diagnosis of epithe-
lioid sarcoma, alveolar soft part sarcoma and extra renal
rhabdoid tumor may be entertained on cytological smears
[19]. Metastatic adenocarcinoma can be considered in
older patients, especially if acinar formations are seen
[7,10]. Immunocytochemisty, electron microscopy and
lack of the signature translocation will help in differenti-
ating these tumors from CCS and may be resorted to in
problematic cases.
Immunohistochemically, 80% of tumors contain cells
that express S-100 protein, and more than three-fourths
are HMB45-positive [9]. Melan A, NSE and Leu 7 have
also been found positive. Ultra structurally, melanosomes
in varying stages of development are seen in a majority of
cases [4]. In the present case, S100 and HMB45 were
strongly positive. The tumor cells also stained positive for
NSE while the other melanoma associated marker, Melan
A was negative. Ultra structural studies were not done.
The prognosis for these tumors is poor with high inci-
dence of recurrence and metastasis. Necrosis and a larger
tumor size (>5 cms) is associated with a high rate of dis-
tant failure [6]. Prognosis is also significantly better for
patients whose tumors arise in the extremities rather than
at other sites where complete tumor excision is more dif-
ficult. However, age does not represent a statistically sig-
nificant prognostic factor [5]. The treatment is primarily
surgical. Our patient has been on regular follow up for the
past five months and has not presented with any compli-
cations till date.
Conclusion
Cases of CCS are uncommon below the age of ten years.
In addition, the location of the tumor in the present case
– the rectus abdominus tendon, is extremely rare. Cyto-
logically, the tumor may simulate other soft tissue sarco-
mas with epithelioid morphology. The diagnostic
difficulty is thus compounded in cases with unusual clin-
ical presentation, though the cytological features of high
cellularity with dyscohesive cells showing clearing of cyto-
plasm and macronucleoli often offers a substantial clue in
arriving at an accurate diagnosis.
The tumor cells also were positive for S100 Figure 7
The tumor cells also were positive for S100. IHC – Streptavi-
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